ABSTRACT
4. The set of nodes those that are active at any time in the time interval [t −_t, t] 5. The set of sink nodes or base stations B(t) is defined to be a subset of the existing nodes SY 6. The ability of nodes m1 and mn to communicate at a time t 7. The ability of two nodes to communicate in the time interval [t −_t, t] such that the links between consecutive hops become available successively within the time interval (support for delay tolerant networking)
8. The set of target points to be sensed by the network 9. The area that is covered by all sensors of a certain type y, at a time t.
DEFINITION OF NETWORK LIFETIME
There are two network lifetime metrics that introduced in literature based on definitions on the previous sections. Both metrics depict the network lifetime in seconds. The metrics probably become most expressive when used together.
(1) The first metric gives the accumulated network lifetime Za as the sum of all times that ζ (t) is fulfilled, stopping only when the criterion is not fulfilled for longer than ∆ tsd seconds.
(2) The second metric, the total network lifetime Zt , gives the first point in time when the liveliness criterion is lost for a longer period than the service disruption tolerance ∆ tsd.
SIMULATION OF THE LIFETIME OF WSN
In this section we present the following model for simulating the life time in a WSN. Although the Matlab code is developed with the following default parameters, it can be modified for other values.
Assumptions: The network is considered dead because that condition number (1) is satisfied where the percentage of available power to total power is 23 % which is less than the 25 % criteria. 
Scenario Number 2
In this scenario the following parameters are considered: The network is considered dead because that condition number (1) is satisfied where the percentage of available power to total power is 23 % which is less than the 25 % criteria. 
Scenario Number 3
Scenario Number 4
CONCLUSIONS
Although wireless sensors networks are very popular, they are limited by the power available through their life cycle. Once their power is depleted, sensors might be replaced or recharged if possible. A model to estimate the life time of wireless sensors networks are an important tool that can help the designers of the network to design their network by adjusting important parameters such as initial power, number of sensors, number of sink sensors, etc.
In this paper we present a model for the lifetime of wireless sensor networks. The model takes into consideration several parameters such as the total number of sensors, network size, percentage of sink nodes, location of sensors, the mobility of sensors, and power consumption. A number of wireless sensor networks scenarios are presented and discussed.
In order to examine the validity of our simulator, we have tested it for many scenarios. In this paper we are presenting four of these scenarios. The following parameters are used: total number of sensors, network size as defined by its width and length, and the percentage of sink sensors. In each scenario, we have evaluated both the total power in the network over the life cycle, number of dead sensors over the life cycle, total number of alive sensors over the life cycle, and number of dead sinks nodes over the life cycle.
The results presented in this paper show how important such a simulator from the designer perspective. The model can be used as a design tool as well as a research tool to evaluate the network performance. We would expect to extend in the future the work presented in this model to include other parameters and other models for defining the life cycle of the wireless sensor networks.
